Abstract: This study tried to determine the implementation of activity based costing system rate and to examine the relationship between company characteristics such as industry type, numbers of employees, numbers of products, and level of overhead and ABC implementation. The findings revealed that ABC implementation in the context of Jordanian Manufacturing Companies is approximately 19.5% measured according to the number of implementers companies within Jordanian Manufacturing Companies. In order to test hypotheses Logistic regression and chi-square used in the current study. The findings in this study reveals that company sectors, size -number of employees, diversity -number of product, and level of overhead cost don't have significant influence on the implementation of ABC among manufacturing shareholding firms in Jordan. Therefore hypotheses H1a, H1b, H1c, H2, H3, and H4 are rejected.
Introduction
Since the past two decades, Jordanian companies have been facing strong competition due to shortened product life cycles and new kinds of customers (Abu Mogli, 2008) . In this environment, the number of products produced had increased with more complexity and diversity in the production process. While the use of technology in the production process had reduced direct labors cost, it increased overhead costs (Al- Khadash & Feridun, 2006; Hutaibat, 2005) . Khaleel (2003) examined the limitations of traditional full absorption costing systems by implementing ABC as an alternative system in one of the leading companies in the Jordanian manufacturing companies. The study showed a significant variation between product costs as a result of the implemented ABC. Some products were produced below cost while others above cost. The researcher recommended that Jordanian companies implement ABC to eliminate the products which causing loss. Many studies have highlighted the disadvantages of the traditional accounting systems particularly its adherence to the postulation that both products and services are the primary reason for creating costs (Cooper, 1988; Green & Flentov, 1991) . According to some researchers like Datar & Gupta (1994) , costs are often allocated on the basis of single-volume measures like direct-labor costs or machine hours. They added that because of this, the possibility of distortions arise in determining or calculating various types of costs. In addition, Gunasekaran (1999) stated that traditional cost systems fail to provide accurate measurement of activity performance and any information regarding value added activities. Prior studies including Innes, Mitchell & Sinclair (2000) , Popesko (2010) , and Turney (1996) defined ABC as method of measuring cost and performance of activities and cost objects. The cost to activities is gauged through the use of resources and cost is assigned to cost objects based on their activities use. This is different from the traditional cost accounting where cost is gauged through resource consumption (Vongchavalitkul, 2010) .
Regardless of its several benefits, many studies on a global scale report low adoption percentage of ABC (Askarany & Smith, 2008; Innes et al., 2000; Innes & Mitchell, 1995; Kaplan & Anderson, 2004; Stratton, Desroches, Lawson, & Hatch, 2009) . Other studies (e.g. Arnaboldi & Lapsley, 2003; Byrne, Stower & Torry, 2009; Chung, Schoch & Teoh, 1997; Faudziah & Rababah, 2011 , 2012 Rasiah, 2011; Velmurugan & Nahar, 2010) . They also evidenced that those companies who adopted ABC are still in the infancy phase of implementation as most companies who tried implementing it ultimately succeeded in employing its narrow application in trivial services and in unused systems. There is notable evidence to indicate that most of the companies faced ABC implementation challenges and in worst cases, did not overcome them, which eventually culminated in ABC system abandonment. However, despite the challenges, the traditional costing system is still increasingly implemented in several companies (Al-Omiri & Drury, 2007b; Askarany & Smith, 2008; Innes et al., 2000; Marie & Rao, 2010 ) raising a reasonable question as to why management accounting innovations like ABC indicate slow adoption in the dynamic changes in the organizational and technological environment in the past twenty years. Various interpretative points of view have been brought forward by researchers to understand and highlight the factors impacting ABC adoption and implementation (Maelah & Ibrahim, 2006; Malami, 1999; Rahmouni & Charaf, 2010; Shield, 1995) but most of them have reached ambiguous, different and divergent findings. Velmurugan and Nahar (2010) highlighted the absence of common factors that contribute to the ABC implementation of those companies that have used ABC for a significant period of time.
Owing to the inconclusive findings, more studies are needed to investigate the case in an in-depth manner in general and in Jordan, in particular. Fei & Isa (2010b) revealed that most of the literature's empirical research has been conducted in the West and only a few were done in the developing countries concerning ABC adoption and implementation, particularly countries characterized by rapid economic growth. In the context of Jordan, Hutaibat (2005) noted that Jordan's economy shows increasing development especially following its membership to the World Trade Organization (WTO) and its assignation to free trade agreement with many countries. Hence, changes are expected to appear in management accounting practices and innovations in Jordanian companies in their quest to obtain competitive advantage. It is crucial for companies to plan, control and make decisions concerning projects that will result in significant outcome in order to survive and this is only possible through the use of cost accounting innovations (Hutaibat, 2005) . Moreover, the fact that the number of multinationals setting up business in the region is increasing, it is expected that Jordanian manufacturing companies increase their influence by adopting foreign accounting practices. Despite the divergence in the cost accounting practices globally (Luther & Longden, 2001, p. 315) , it is still possible to adopt and employ some practices form international partners.
Literature Review
The expansive changes in the environment has urged many companies to undergo changes and redesigning in their business and competitive strategies, specifically in their management system, in the quest to achieve a competitive advantage in the market environment. Companies that are successful are capable of getting superior quality, lower costs and efficiency of operations and of getting rid of products and services causing losses (Cooper, 1988; Innes & Mitchell, 1991; Kaplan, 1988; Krishnan, 2006) . Furthermore, several industrial firms have transformed from labor intensive to machine intensive production processes; a transformation that has led to significant overhead costs which calls for accurate cost allocation to products. Other firms have switched from traditional cost accounting to activity based costing system. According to Innes & Mitchell (1995) , ABC is capable of providing a more accurate overhead cost allocation and along the same line, researchers (Kruemwield, 1998; McGowan & Klammer, 1997; and Shield, 1995) elaborated that ABC was created as a practical solution to issues related with traditional costing system and the conventional costing system's failure to provide superior quality information in the new market environment. More importantly, another reason for ABC adoption is the increasingly competitive marketplace where most competitors have employed it as it has become a requirement of enhancing product quality for customers (Chongruksut, 2002; Maelah & Ibrahim, 2006) . In the context of Malaysia, Majid and Sulaiman (2008) stressed that parent company or headquarters mandate is also one of the reasons behind ABC adoption and implementation. Cooper (1991) stated that increasing costs and products diversity is also a primary reason for the adoption and implementation of ABC while Cohen et al. (2005) elaborated by adding that support for other management practices including TQM and JIT is significant in the adoption of the activity based costing system. Similarly, Campbell, Brewer & Mills (1997) revealed that ABC adoption and implementation is attributed to its assistance in providing accurate information to help management decision-making. In a related study, Chongruksut (2002) investigated ABC systems adoption in various sectors in Thailand through the survey method and revealed that the Thailand financial crisis of 1995 and the following economic recession had played a major role in the adoption of activity based costing. Additionally, a model of the factors that motivate ABC considerations was developed and tested by Brierly (2009). The study involved 854 companies in the manufacturing industry in Great Britain and the model was tested through the use of ordinal regression analysis with the ABC level of consideration as the dependent variable and the competition level, product customization level, percentage share of the manufacturing overhead costs to total manufacturing costs and operating unit size as the independent variables. The findings revealed that operating unit size significantly impacts the ABC consideration level. Other constructs had insignificant impacts indicating that the competition level, product customization, manufacturing overhead percentage all failed to impact the decision for ABC consideration. This finding is consistent to Brown et al.'s (2004) findings that revealed technological factors including product customization and cost structure are not associated to the ABC consideration of operating units. They further found insignificant impact of environmental factors including competition. Meanwhile, Van Nuyen and Brooke (1997) showed a positive relation between motivator factors including change in cost structure, ABC adoption and competition. AlOmiri & Drury (2007a) also revealed a positive link between competition and ABC adoption. Similarly, Booth and Giacobbe (1998) and Cooper (1988) revealed a positive link between overhead level and adoption of ABC.
Earlier studies like Shield (1995) attempted to establish a relation between ABC adoption and environmental factors including globalization, deregulation, and customer demand. He revealed that the dynamic changes of these factors lead to shifts in practices of management accounting. In a related study, Innes & Mitchell (1990) noted that the changes in the external environment including globalization and lower operating costs of competitors motivate shift in management accounting. On the other hand, Brierly (2009) recommended that more research should conduct a longitudinal study to examine the when and how of the consideration completion. In Iran, Ahmadzadeh et al. (2011) conducted a questionnaire survey in Iranian companies which are listed in Tehran Stock Exchange using the logistic regression model from 57 companies (33.5%) as respondents in the sample. This research seeks to examine if the organizational factors such as organization size, industry type, cost structure, the importance of cost information, and products and services diversity have a role in motivating the implementation of Activity-Based costing (ABC). The results of this study found a positive association between cost structure, the importance of cost information and products and services and ABC implementation. It also found a negative association between the type of industry, organization size and product and services diversity and ABC implementation. Ahmadzadeh et al. (2011) recommended that future research should examine some variables to know their influence on adoption and implementation of Activity-Based costing (ABC). These variables are: competition, level of fixed costs, organizational life cycle stage, economical crisis, top management support, quality of information technology, resistance to change by providers, users of accounting information and lack of relevant employees' skills.
Hypotheses Development: In the following sections the main hypotheses are described. It's focusing on the hypotheses relating to the important objective which related to company characteristics factors influencing the implementation /non-implementation of ABC systems. The research hypotheses address company characteristics factors which includes (i) Industry type (ii) company size (Number of Employees) (iv) Products diversity (Number of Product) (v) level of overhead costs. However, this study intends to find out whether the independent variables have a significant impact on the implementation of ABC systems, Therefore In the following sub-sections the literature is drawn off to develop hypotheses relating to each of the above factors. Table 1 shows a summary of the independent variables used in the present study. Company Size: Krumwiede (1998) pointed out that the reasons for the significant size effect in prior ABC implementation research are unclear. A possible reason for this is that larger firms have relatively greater access to resources to experiment with the introduction of innovative systems such as ABC. Several surveys have also indicated that an important factor limiting the implementation of innovation of ABC is the prohibitive cost (Inns & Mitchell, 1995; Shields, 1995) . As larger firms have more resources to develop innovative systems, it is also more likely that they will be able to adopt and implement more sophisticated costing systems or any innovation. Larger firms also have a larger network of communication channels and the necessary infrastructure for adopting ABC and they may have a larger and more diversified range of activities leading to greater product, service and customer diversity. This situation may create the need for more sophisticated costing systems such as ABC to measure resource consumption by different cost objects (Bjørnenak, 1997; Brown et al., 2004) . In empirical research, Brown et al. (2004) found that the number of employees was positively related to whether operating units were considering or had considered ABC. However, there is a range of factors that could be used to describe company size, such as number of employees, annual sales, total revenue, net worth, total assets and capital. Askarany and Smith (2008) recommended that companies are most commonly classified by size according to the number of employees and size of capital. Therefore, the number of employees is used to measure the company size in the present study. Therefore, the following hypothesis is formulated: Hypothesis 2: There is a positive relationship between the size of the organization -Number of Employees and ABC implementation.
Products diversity: Product diversity leads to a higher potential for cost distortion and applies when products consume activity resources in different proportions. Greater product diversity requires more sophisticated costing systems to capture the variation in resource consumption by different products. Cooper (1988b) point out that product diversity includes support, process and volume diversity. Support diversity refers to varying support given to each product by various support departments whereas process diversity refers to differences in consumption among all identifiable activities relating to product design, manufacture, and distribution. Volume diversity occurs when products are manufactured in different batch sizes thus affecting how batch level costs should be assigned to products. The more complex the production process the more complex the costing system that is required to model it (Malmi, 1999) . Product diversity determines production process complexity resulting in more activities being required to manufacture them. Thus, to measure the resource consumption of different products in a complex setting, sophisticated costing systems are required. Based on the above discussion the following hypothesis is formulated: Hypothesis 3: There is a positive relationship between higher levels of products diversity-Number of products and ABC implementation.
Level of Overhead:
When higher levels of overhead costs are incurred to produce products, it is argued that there is a greater need to use product costing systems to capture those costs in product costs (Bjørnenak, 1997) . When overhead costs (excluding facility-level costs) make up a high proportion of total product costs, Kaplan and Cooper (1998) consider that ABC should be used. In research into the consideration for ABC, Brown et al. (2004) did not observe a significant effect for overhead costs to value added costs on operating units that were considering or had considered ABC verses those that had not considered it. In contrast, Booth and Giacobbe (1998) found that operating units with a higher rate of overhead costs to value added costs in operating units had shown an interest in ABC. Operating units with a higher rate of manufacturing overhead costs to total manufacturing overhead costs would be expected to be more likely to have implemented or to be implementing ABC. Based on the above discussion the following hypothesis is formulated: Hypothesis 4: There is a positive relationship between the Level of Overhead in an organization's cost structure and the implementation of ABC.
Methodology
Questionnaire survey was used in the current study, 92 surveys were distributed within the Jordanian manufacturing companies. The aim of the questionnaire is to know the implementation rate and to know the influence of Company Characteristics Factors to Activity Based Costing System Implementation in the Jordanian manufacturing companies. This process took place from 1th October to 2 th December 2011. Ninetytwo questionnaires were distributed and eighty-two questionnaires returned, thereby giving a response rate of 89%. A phone call and personal interviews were made afterwards to improve the response rate.
Data analysis
Implementation rate: Based on the results of the questionnaire survey, companies are classified as follows: 
Factors analysis:
In order to test hypotheses Logistic regression will be used in the current study. Logistic regression can only be used where there are two dichotomous categories (e. g. ABC Implementation and non-ABC implementation). Under logistic regression, the normality is not necessarily the same for both dependent and independent variables. Hair et al. (1998) state that logistic regression is one of the most widely used linear probability models. Logistic regression has been used and reported in the published management accounting research journals and has been used in previous ABC research (Ahmadzadah et al., 2011; Gosselin, 1997 & Krumwiede, 1998 . Based on the above discussion, logistic regression was chosen to test the hypotheses relating to the influence of the Company characteristics factors on the implementation/nonimplementation of ABC. As for this study, the model was adapted from as Ahmadzadah et al. (2011) . The organizations are divided into two groups, implementers and non-implementers, in the following logistic regression equation: Y = b1+ b2 (V1a) + b3 (V1b) + b4 (V1c) +b5 (V2) + b6 (V3) + b7 (V4) +e Where:
(Y =1) = the probability of ABC implementation V1a = company sector-Engineering V1b= company sector -Processing V1c= company sector -Consumers V2 = size -number of employees V3 = diversity -number of product V4 = level of overhead cost E = residual error term Logistic regression (logit) analysis was done on the hypotheses. It is formulated to predict and explain twocategorical variable (Hair et al. 1998) . logit estimates models in which the dependent variable can take only two values, 1 and 0. The overall measure of how well the model fits is given by the likelihood value (-2LL or -2 log likelihood). Hosmer and Lemeshow (1989) develop a classification test where sample is divided into approximately ten equal classes. The number of actual and predicted event is compared in each class with the chi-square statistic. In this study, the two values in which variable take are 1 and 0 where 1 represents the organizations that implement ABC and 0 represent the organizations that non-implementers. The sample size of the organizations is 16 implementers and 66 non-implementers. Table 3 below, the model were to predict the Y-value as 0 or 1, the model will be correct 80.5 percent times. This is a high percentage compared to the naïve model of 50 percent. To determine which variable has significant impact on ABC implementation Table 4 is referred. The variables will be statistically significant at p>0.05and p>0.10. From table 4 in this study, the all variables: company sectors, size-number of employees, diversity-number of product, and level of overhead cost are not significant, because P<.0.05. The findings in this study reveals that company sectors, size -number of employees, diversity -number of product, and level of overhead cost don't have significant influence on the implementation of ABC among manufacturing shareholding firms in Jordan. Therefore hypotheses H1a, H1b, H1c, H2, H3, and H4 are rejected. These results explained in more details as follows: The data analysis for first hypotheses shows no any relationship between ABC implementation and company sector, because the significant value for all company sectors (Engineering, Processing, and Consumers) more than 0.05. Shields (1995) stated that the implementation and designing of cost accounting systems are conditional on the characteristics of industries. The literatures related to the diffusion of innovation theory such as Abrahamson (1991) and Malmi (1997) said that the companies within an industry sector may imitate other companies, so the imitation process may result in similar accounting system being adopted within specific business sectors. Al-Omiri and Drury (2007) said that ABC was initially introduced in manufacturing companies. Thus, mimicking behavior suggests that manufacturing companies may be more likely to adopt sophisticated costing systems. There are a few implementers in each sector; to enhance the data analysis and to make it more valid a chisquare was employed in the current study. Table 5 presents the classification of ABC Implementers and Non-ABC Implementers based on the type of sector. In the current study, to know if there are statistically significant differences between both ABC Implementers and Non-ABC Implementers based on type of sector, a chi-square was employed. As mentioned before the numbers of companies in some sectors is very small. So, the sectors that had similar characteristics were combined in one group based on the Department of Statistics Reports and Ministry of Industry and Trade in Jordan. Eleven types of manufacturing companies were classified into three groups (Engineering, Processing and Consumers). This decision was organized to increase the number of companies in each group to make the chi-square analysis valid. The data analysis found no main difference between ABC Implementers and Non-ABC Implementers based on type of sectors, as shown in Table 6 (chi-square is 1.200 and Sig.549). This finding is consistent with previous studies such as Ahmadzadah et al. (2011) finding that found no significant relation between adoption of the activity-based costing technique and industry type within Iranian companies. Added to this is Gosselin's (1997) finding that found similar results within Canadian manufacturing companies. The data analysis for hypotheses number two shows no any relationship between company size-number of employees and ABC implementation. Because the significant value for size variable is .169 and this more than 0.05, so the second hypotheses rejected. Previous studies such as Clarke et al. (1999) and Krumwiede (1998) argued that the companies' size has a main role in the implementation of ABC. The results vary from one study to another; for example Ahmadzadah et al. (2011); Bjornenk (1999) ; Clarke et al. (1999) ; Krumwiede (1998) and Pierce and Brown (2004) found no significant relationship between ABC adoption and implementation and company size-number of employees. However studies such as Abu Salama (2008); Baird et al. (2004) and Brown et al. (2004) found a strong significant relation between ABC adoption and implementation and company size. To examine if there are statistical significant differences between both ABC Implementers and Non-ABC Implementers based on number of employees, a chi-square was used. The data analysis indicates no significant difference between ABC Implementers and Non-ABC Implementers based on number of employees (chi-square is 1.76 and Sig.759). The data analysis for hypotheses number three shows no any relationship between diversity-number of products and ABC implementation. Because the significant value for diversity is .814 and this more than 0.05, so the third hypotheses rejected. The number of products is used to describe the level of product diversity. Cooper (1988) argued that product diversity leads to a higher possible cost distortion and applies when products consume activity resources in different proportions. Several studies have examined the relationship between the decision to implement ABC and the products diversity, such as Abu Salama (2008); Bjornenak (1999) ; Brown et al. (2004) and Clarke et al. (1999) . The results demonstrate to be helpful of the influence of ABC implementation. However the current study's finding is consistent with the previous studies' findings such as Ahmadzadah et al. (2011) .
To know if there are statistical significant differences between both ABC Implementers and Non-ABC Implementers based on the number of products, a chi-square analysis was employed. The data analysis shows no main difference between ABC Implementers and Non-ABC Implementers based on the number of products, (chi-square is 3.663 and Sig .599). The data analysis for hypothesis number four shows no any relationship between level of overhead cost and ABC implementation. Because the significant value for size variable is .268 and this more than 0.05, so the fourth hypotheses rejected. Previous studies such as Cooper and Kaplan (1988a) argued that overhead was becoming an increasingly larger part of product cost. This led to the distortions making traditional costing systems unable to determine accurate product costs. So, ABC was seen as a more accurate cost allocation method of overhead. The results regarding the associations between ABC implementation and level of overhead cost were ambiguous; for example, Abu Salama (2008) and Booth and Giacobbe (1997) found a positive association between ABC implementation and the level of overhead cost. However this finding is consistent with the previous studies' findings such as Brierly (2009). Meanwhile it contrasts with previous studies' findings such as Ahmadzadah et al. (2011) . In order to study if there are statistically significant differences between ABC Implementers and Non-ABC Implementers based on level of overhead, a chi-square was used in the current study. The data analysis shows no key difference between ABC Implementers and Non-ABC Implementers based on the level of overhead (chi-square is .382 and Sig .944).
Conclusion
This paper collected the data from questionnaires to study if there are positive relationship between company characteristics and ABC implementation. The data analysis shows no any relationship between these factors and ABC implementation. These finding is consistent with previous studies such as Ahmadzadah et al. (2011) finding that found no significant relation between adoption of the activity-based costing technique and industry type, company size-number of employees, and diversity-number of products within Iranian companies. These finding is consistent with previous studies such as Brierly (2009) who found no any relationship between level of overhead and ABC implementation.
Recommendations and Suggestions for Future Research:
Several avenues have been identified for future research. The following recommendations are pertinent: Firstly, the current study covered limited ground as it concentrated solely on Jordanian manufacturing shareholding companies listed on the Amman Stock Exchange; a limitation that would negatively affect the generalisability of results. A broader ground for research is recommended for future studies in order to acquire a more comprehensive view of the Jordanian manufacturing companies' perceptions of ABC. Secondly, Only a few researchers like Baird, et al., (2004); implied that the national culture dimensions could impact the degree of ABC success. Future research should attempt to determine the influence of culture on ABC successful implementation within the Jordanian companies. Thirdly, a review of existing literature showed that only a few studies carried out an investigation of the impact of ABC on financial performance. Similarly, future research concerning Jordanian manufacturing companies should attempt to find out the relationship between the use of ABC costing and the enhancement of financial performance. Fourthly, in Thailand, Chongruksut (2002) found that the economic crisis was a significant variable that motivated the adoption of new management accounting innovations such as ABC, for their survival. Actually the influence of global financial crisis to Jordan's economic was not strong as the influence of Thailand crisis to the Thai economic in 1997. The influence of global finacial crisis led to economic recession, rapidly changed the prices of goods and increased in the intensity of competition, and any impact to the international markets will impact Jordan because Jordan is a member of the World Trade Organization and has a number of economic agreements with the United States. Moreover, the global crisis which resulted from the mortgage problem in the United States markets has also been one of the many reasons that triggered companies to step up operations. Future studies should examine the role of economic crisis as a motivating factor in ABC implementation.
